The purpose of this study was to develop and assess the psychometric properties for two related questionnaires: the Healthy Eating and Physical Activity Self-Efficacy Questionnaire for Children (HEPASEQ-C) and the Healthy Eating and Physical Activity Behavior Recall Questionnaire for Children (HEPABRQ-C).
to locate a tool designed with and for children to measure their self-efficacy related to healthy eating and physical activity. We also wanted an assessment that could be completed in a short amount of time, preferably in about 10 min to minimize participant burden.
We were keenly aware of the National Institutes of Health's initiative, No More Hand-Me-Down Research, which primarily focuses on improving the clinical care of children by developing tools, treatments, medications, and devices specific to children through engagement of children in research (National Institutes of Health, 1998; National Institutes of Health, National Heart, Lung, and Blood Institute, 2015) . With this awareness, we devised a research plan to directly engage children in the development of a self-efficacy questionnaire and a corresponding behavior recall questionnaire. Through five focus groups with different children, we developed and refined the Healthy Eating and Physical Activity Self-Efficacy Questionnaire for Children (HEPASEQ-C) and the corresponding Healthy Eating and Physical Activity Behavior Recall Questionnaire for Children (HEPABRQ-C) . The purpose of this study was to further develop and assess the psychometric properties of the HEPASEQ-C and HEPABRQ-C.
METHODS

Procedure
Ethical considerations
Our university's institutional review board approved this study. To protect participants' identities, we did not collect identifying information.
Participants were not compensated for their time.
Recruitment, consent, and assent
Any child in fourth, fifth, or sixth-grade participating in a 7-week, school-based intervention called "Anatomy Academy" was eligible to participate in this study. Children in grades four through six have had basic education about what constitutes healthy eating and activity; thus, we did not provide a definition of "healthy" foods in the questionnaires. Anatomy Academy was designed to add to children's basic knowledge of how anatomy and physiology principles relate to their patterns of eating and physical activity along with how to establish healthy patterns of eating and physical activity. Several days prior to the beginning of Anatomy Academy, a packet of information about the study was sent home. The packet included a cover letter with the research team's contact information and an explanation of the study, two copies of the "Parental Permission for a Minor," and two copies of the "Child Assent." Children who returned a completed and signed set of consent and assent forms were eligible to participate.
Completed forms were securely stored in a research team member's office.
Expert opinions vary over the sample size needed for factor analysis studies (Pett, Lackey, & Sullivan, 2003) . A minimum recommended number is generally 10 participants per initial instrument item with a larger number of participants considered more desirable (Pett et al., 
TA B L E 1 Demographic characteristics
Data collection
The two questionnaires with clearly written instructions were administered electronically through Qualtrics (2013) . Each child was assigned a code using a random number generator. On the first day of Anatomy Academy, participants entered their code numbers and then most completed the questionnaires in 4-12 min. Research assistants were on hand to provide instruction and help with technical difficulties.
Setting
Data were collected in computer laboratories and classrooms from 30 cohorts of fourth, fifth, and sixth-graders in 12 schools in California and Utah. The schools represented a diversity of ethnicities and socioeconomic backgrounds, including a charter school primarily for Pacific Islander and Hispanic children and Title-1 schools, which receive federal funding for supplemental services due to their students'/neighborhoods' high levels of poverty (Salt Lake City School District, 2017).
Sample description
Descriptive statistics for demographic variables are reported in 
Questionnaires
Item development
The earliest version of our items were adapted with permission from Decker's (2012) questionnaire evaluating parents' self-efficacy related to enacting healthy eating and activity behaviors in their children. Decker's (2012) original 35 items were based on USDA guidelines for healthy eating and physical activity. After simplifying the original language to ensure it was appropriate for school age children, five focus groups were conducted with children, as our future "end users," to further refine the items and establish face validity and understandability, as well as provide additional input and clarification. Based on the children's input, we changed the item format from questions to statements because the children indicated statements were easier to understand (Lassetter, Ray, Driessnack, & Williams, 2015) . Flesch-Kincaid grade levels of 1.8 for the HEPASEQ-C and 4.0 for the HEPABRQ-C (Lassetter et al., 2015) .
Theoretically, it was important to assess whether the participants' self-efficacy was correlated with the children's self-reported behaviors. Originally the self-efficacy and behavior recall items were together in one questionnaire; however, the children told us it was confusing to have the self-efficacy and behavior recall items together. They suggested separating them to make them easier for children to follow and complete (Lassetter et al., 2015) . Finally, we worried that children might respond to the behavior questions the way they thought we wanted them to rather than with an honest recall of their behavior. When we asked our focus groups about this concern, the children's answer was simply to ask participants right upfront to "Please tell the truth." Then, they told us, children will be honest (Lassetter et al., 2015) .
Healthy eating and physical activity self-efficacy questionnaire for children
HEPASEQ-C consists of nine items with response options on a 3-point
Likert-type scale (1 = There is no way I can do this, 2 = This could be hard for me, 3 = I believe I can do this). Seven items focus on selfefficacy related to healthy eating. For example, one item says, "I will eat healthy food even when my friends eat food that is not healthy."
See Figure 1 for the complete HEPASEQ-C.
Healthy eating and physical activity behavior recall questionnaire for children
The HEPABRQ-C consists of 10 items, two of which are in an openresponse format allowing children to write the actual foods they ate.
For example, one of these two items states, "The last time I ate a snack at a friend's house, I ate __________." The other eight items include two yes/no items, and the remaining six items had response options that were presented using an ordinal scale. See Figure 2 for the complete HEPABRQ-C.
Data analysis
Data were entered into Qualtrics (2013) online survey software and then exported to SPSS version 22 for analysis (IBM Corporation, 2013) .
Accuracy of the data was assessed by checking for outliers and anomalous values using appropriate descriptive statistics and graphs before further analysis.
Content validity assessment was based on Lynn's (1986) process.
Our panel of 10 content experts included four dieticians who teach at a university, three dieticians who practice at a large children's hospital, and three pediatric nurse educators who teach at a university. Their educational level included five experts with Ph.D.s and five master'sprepared experts. Their years of experience ranged from 9 to 37 years (M = 17 years), and years in their current role ranged from 3 to 19 years (M = 7 years). The experts rated all items in both questionnaires using a 4-point rating scale (4 = very relevant and succinct, 3 = relevant but needs minor revision, 2 = unable to assess relevance, 1 = not relevant). They were asked to provide suggestions for revision and to identify any areas omitted from the questionnaire that should be included.
The index of content validity (CVI) was determined for each item as well as both questionnaires. The CVI for each item was determined by the proportion of experts who rated it as content valid (a rating of 3 or 4), and the CVI for the entire questionnaire is the proportion of total items judged content valid. According to Lynn (1986) , the minimal acceptable CVI for items is based on the number of experts. In this study, 10 experts were used. Lynn (1986) indicates that 8 of the 10 experts' endorsements are required to establish content validity beyond the .05 level of significance.
Construct validity of the HEPASEQ-C was assessed by exploratory factor analysis using steps described by Pett and colleagues (2003) .
This was appropriate because attitudes and beliefs, such as those associated with self-efficacy, conform to the theoretical underpinnings of exploratory factor analysis (Bollen & Bauldry, 2011) . Reliability of the HEPASEQ-C was assessed by calculating Cronbach's alpha.
The HEPABRQ-C was assessed by concurrent validity. HEPABRQ-C includes clinically relevant behavior patterns that may not be closely related. In such cases, exploratory factor analysis and internal consistency are inappropriate (Bollen & Bauldry, 2011; Fayers & Hand, 1997 , 2002 Juniper, Guyatt, Streiner, & King, 1997; Streiner, 2003a Streiner, , 2003b .
Thus, neither exploratory factor analysis nor calculation of Cronbach's alpha was done for the HEPABRQ-C.
RESULTS
Five hundred seventeen children started the electronic questionnaires, and 492 (95.2%) responded to all of the questions. Over half Healthy Eating and Physical Activity Self-Efficacy Questionnaire for Children
We are interested in your self-efficacy. Self-efficacy is more than simply believing in yourself. It is believing you can actually do a task or handle a situation.
Directions: Click the answer that best fits you. Please tell the truth.
1. I will say no when my friends offer me junk food or food that is not healthy.
There 
Content validity for HEPASEQ-C and HEPABRQ-C
For the HEPASEQ-C, the item CVI ranged from 0.80 to 1.00, indicating all items were judged content valid. The CVI for the total questionnaire was 1.00. For the HEPABRQ-C, item CVI ranged from 0.88 to 1.00. The CVI for the total questionnaire was 1.0. Comments of the experts were reviewed for both questionnaires, and no changes on the items were needed.
Construct validity and reliability for HEPASEQ-C
All self-efficacy item means and standard deviations were at the upper range of the scale, indicating greater self-efficacy (Table 2) .
Healthy Eating and Physical Activity Behavior Recall Questionnaire for Children
Directions: Click the answer that best fits you. Please tell the truth. Principal Axis Factoring (PAF) was used for factor extraction because it uses shared variance and emphasizes the latent construct over total variance (Pett et al., 2003) . Initial factor extraction using an eigenvalue of greater than 1 as a cutoff indicated a two-factor solution.
Different rotations were then examined to clarify factor loadings and theoretical utility. Both orthogonal and oblique factor rotations were attempted; however, oblique rotation solutions resulted in high correlations (>0.3) between factors and did little to help items load strongly on a single factor. Pett and colleagues (2003) noted, "Factors with correlations that are too high should be rejected because they are undoubtedly measuring the same construct" (p. 164). A quartermax rotation was then performed to assess factor loadings with orthogonal rotation, with the assumption a general factor may be present, as evidenced by high factor correlations with oblique rotations. Item loadings under the two-factor solution are reported in Table 3 . All items loaded the highest on factor 1, so factor loadings were then recalculated using a single factor solution. All items, except item six, loaded above a cutoff value (.4).
While item six loaded highest on factor 1, the loading was still considered very low (.305). Due to low factor loadings, we considered dropping item six from the questionnaire; however, we opted to retain the item in interest of theoretical completeness. Final factor loadings for the one-factor solution with PAF are also reported in Table 3 .
Internal consistency, or reliability, was assessed for HEPASEQ-C.
Cronbach's alpha was deemed acceptable with a value of .749. Itemtotal correlations then were reviewed. All items, except item six, were moderately correlated with the total (r = .422-.481). As expected, item six demonstrated a low item-total correlation (r = .257). Retaining item six did not significantly lower the Cronbach's alpha, so the final decision was made to retain item six as an important component of healthy eating. A summary score (M = 23.1, SD = 3.3) for the questionnaire was calculated by summing the nine individual items. Total scores ranged from a low of 9 to a high of 27 with the distribution for the overall score negatively skewed (more students reporting higher selfefficacy).
Concurrent validity for HEPABRQ-C
Descriptive statistics for the quantitative recall items are reported in Table 4 . Response format for these items vary, with open-response format for items two and four, allowing researchers and clinicians to assess children's understanding of healthy eating in multiple ways.
The summary score was calculated by summing the seven healthy eating and activity items and the reverse-coded "soda pop" item (#9). The summary score (M = 12.7, SD = 4.3) ranged from 1 to 21.
Recall questionnaire items corresponded with self-efficacy questionnaire items and allowed for comparison between self-efficacy and self-reported behaviors. The Pearson product moment correlation between self-efficacy and recall was significant (r = .501, p = .000) with children with higher self-efficacy scores reporting more healthy behaviors. The nonparametric Spearman's rho yielded a similar result ( = .453, p = .000).
DISCUSSION
Development of the HEPASEQ-C and HEPABRQ-C fill an important gap in child health and behavior research by providing researchers and clinicians with tools that demonstrate acceptable face, content, construct, and concurrent validity, as well as acceptable internal consistency. The sequential steps taken in developing the HEPASEQ-C and HEPABRQ-C were essential for establishing reliable and valid questionnaires for Open ended N/A 5. Yesterday I ate __ servings of vegetables. 0 = "0" 1 = "1," 2 = "2," 3 = "3," 4 = "4 or more" 1.9 (1.3) 6. Yesterday I ate ___ colors of vegetables. 0 = "0,", 1 = "1," 2 = "2," 3 = "3 or more" 1.6 (1.0) 7. Yesterday I ate __ servings of fruit. 0 = "0," 1 = "1," 2 = "2," 3 = "3 or more" 1.8 (1.0) 8. Yesterday I ate or drank ___ servings of milk, cheese, yogurt, or cottage cheese. 0 = "0," 1 = "1," 2 = "2," 3 = "3 or more" 1.7 (.96) 9. In the last 3 days I drank ___ soda pop. 0 = "0," 1 = "1," 2 = "2," 3 = "3 or more" (reverse code for scoring) 2.2 (1.0) 10. Yesterday I was physically active for ___ minutes. 0 = "0," 1 = "15," 2 = "30," 3 = "60 or more" 2.3 (.91) Total Minimum = 0, maximum = 21 12.7 (4.3)
SD, standard deviation.
children. Perhaps most important was to involve children during questionnaire development and testing. Failure to do this may result in a tool that is inappropriate to use with children due to the potential for them to misunderstand the concepts, words, instructions, and/or format, which will then produce flawed results.
Validity is a key concern when considering questionnaires for et al., 2014) . Additionally, our sample is racially diverse, strengthening its reliability and validity in other populations. Content validity for both questionnaires was assessed and deemed adequate by content experts. Other validity evaluations performed in this study were driven by the theoretical underpinnings of our two questionnaires.
When developing a tool to measure a psychometric construct, such as self-efficacy, it is important to report the theoretical underpinning for selection of various methods to assess reliability and validity. For example, when establishing validity from a proposed unified construct, it is important to assess the internal structure and relationships between items proposed to measure that construct (AERA et al., 2014) . Exploratory factor analysis was used to examine construct validity of HEPASEQ-C. Bollen and Bauldry (2011) suggest that attitudes and beliefs, such as those associated with the construct of selfefficacy, tend to conform to theoretical underpinnings of exploratory factor analysis. The HEPASEQ-C items were found to belong to a single factor and demonstrated internal consistency above 0.7, which is considered acceptable.
Exploratory factor analysis and metrics, like internal consistency, may not be appropriate or necessary for evaluating all collections of measurement items, particularly when items may not be closely related but are considered clinically useful (Bollen & Bauldry, 2011; Fayers & Hand, 1997 , 2002 Juniper et al., 1997; Streiner, 2003a Streiner, , 2003b . Such is the case with HEPABRQ-C, which includes clinically relevant behavior patterns.
Therefore, the validity of the scores derived from the HEPABRQ-C was not evaluated using exploratory factor analysis and internal consistency; however, other validity assessments were performed. (AERA et al., 2014) . We examined the HEPABRQ-C score evaluating healthy behaviors and the HEPASEQ-C score for healthy eating and activity self-efficacy and found a positive relationship that was also statistically significant, providing convergent evidence between self-efficacy and behavior.
Although HEPASEQ-C and HEPABRQ-C show acceptable reliability and validity, additional psychometric testing is needed. Cross validation studies are needed representing more racial and ethnic groups, varying socioeconomic levels, and related educational factors. For example, using the questionnaires in a school setting with a significant portion African American children would be helpful in further assessing reliability and validity. Further investigation is needed to determine the relationship of healthy eating and physical activity self-efficacy and behavior recall. Additionally, longitudinal studies should be conducted to determine the predictive validity of the two questionnaires in determining the rates of obesity. Finally, controlled intervention studies should be conducted to assess the questionnaires' sensitivity to change in self-efficacy and behavior recall based on health promotion programs focusing on healthy eating and physical activity. Many children had high self-efficacy scores. This may indicate that many children feel capable of making good eating choices. However, it leaves little room to measure improvements in self-efficacy. During instrument development, we reduced the response options from 10 to 3 on the HEPASEQ-C, which limits the potential variability as well as sensitivity to change; however, this compromise was intentional to tailor this instrument for usability with children. Ceiling effects may be a limitation of the current version of the instrument.
HOW MIGHT THIS INFORMATION AFFECT NURSING PRACTICE?
Nearly one in five children in the United States is obese (Centers for Disease Control and Prevention, 2017), causing some to refer to childhood obesity as an epidemic. While interventions aimed at reversing this unhealthy trend can be developed, they are not able to be refined and/or evaluated without reliable and valid questionnaires to assess children's self-efficacy and/or recall of healthy eating and physical activity. This study shares the initial development and psychometric evaluation of two questionnaires that measure these concepts. Children's input during questionnaire development helped establish reliability and validity by assuring wording and formatting were understandable to children. Our experience reiterates the need to involve children in developing questionnaires, rather than simply adapting questionnaires developed with and for adults. The HEPASEQ-C and HEPABRQ-C are easily administered and provide helpful insights into children's self-efficacy and behavior recall. They are easy to use and applicable for upper elementary school settings, in clinical settings for individual patients, and in health promotion settings.
